A Gram-stain-negative, alkaliphilic and moderately halophilic bacterium, designated 56-L4-10aEn
The family Halomonadaceae [1] , which belongs to the Gammaproteobacteria, comprise s fifteen genera with validly published names at the time of writing, including Aidingimonas, Halotalea, Halovibrio, Salinicola and Volcaniella [2] [3] [4] [5] [6] . The genus Halomonas accommodates a group of extremely halotolerant strains [7] and at the time of writing comprises 89 species with validly published names, with Halomonas elongata as type species (www.bacterio.net/halomonas.html) [8] . A prominent feature of members of the genus Halomonas is salt tolerance, and many strains can survive in an environment from 0.1 to 32.5 % sodium chloride. Some Halomonas strains could produce exopolysaccharides [9] [10] [11] , denitrify [12, 13] or degrade aromatic compounds [14] . Most species of the genus Halomonas have been isolated from saline environments, including solar salt facilities, industrial brine solutions, intertidal estuaries, the Open Ocean, and hypersaline lakes [15] [16] [17] [18] [19] [20] .
Recently, a Gram-negative, alkaliphilic and moderately halophilic bacterial strain, designated 56-L4-10aEn
T , was isolated from a soap-making tank of a household product plant in China. The pH of the tank was 9.0-10.5 and the strain was isolated by serial dilutions and spreading on trypticase soy agar (TSA, BD 236950) plates. The strain was isolated, maintained and routinely grown on TSA plates. Based on a taxomomic investigation using a polyphasic approach, we propose to assign strain 56-L4-10aEn
T as the type strain of a novel species of the genus Halomonas.
Cell morphology was observed under a light microscope (BH-2; Olympus) and a scanning electron microscope (SEM) with cells grown on TSA plates for 96 h at 30 C according to the method described by Liu et al. [21] . To determine optimal growth conditions for strain 56-L4-10aEn T , cultures were inoculated in trypticase soy broth (TSB, BD 211825) at 4, 15, 20, 25, 28, 30, 35, 40, 42 and 45 C, and pH 4-13 at 0.5 unit intervals. The different pH values were adjusted with sodium acetate buffer, phosphate buffer, Tris/HCl buffer, carbonate buffer, sodium hydroxide/phosphate buffer and sodium hydroxide/potassium chloride, respectively. Sodium chloride tolerance was determined in TSB medium with 0-22 % NaCl (w/v) for 96 h at 30 C. Anaerobic cultivation was performed on TSA using the Oxoid AnaeroGen system with anaerobic bag (Mitsubishi Gas Chemical Co.) for 1 week [22] . Hydrolysis of starch, DNA, tyrosine, and Tweens 20 and 80 were determined by the methods of Holding and Collee [23] . Oxidase and catalase activity were determined according to Park et al. [22] . Rapid identification systems including API 50CH, API 20E and API 20NE (bioM erieux) were used to detect carbon substrate utilization and enzyme activities according to the manufacturer's instructions, and these tests (three repetitions each) were performed at 30 C for 96 h.
Preparation of genomic DNA and 16S rRNA gene amplification were performed according to Lane [24] using the universal primers 27F (5¢-AGAGTTTGATCCTGGCTCAG-3¢) and 1492R (5¢-GGTTACCTTGTTACGACTT-3¢). Sequencing of the amplified DNA fragment was carried out using an automated DNA sequencer (model ABI 3730; Applied Biosystems). The 16S rRNA gene sequence of strain 56-L4-10aEn T was aligned with those of other species of the genus Halomonas using the program CLUSTAL X v1.8 [25] . The phylogenetic evolutionary trees were reconstructed via the distance matrix method with distance options according to Kimura's two-parameter model [26] , including neighbourjoining [27] (Fig. 1) , maximum-likelihood [28] and maximum-parsimony methods [29, 30] (Fig. S1 , available in the online Supplementary Material) from the software MEGA 5 [31] . The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) is shown next to the branches [32] . DNA-DNA hybridization experiments were carried out between strain 56-L4-10aEn
T and reference type strains using the method described by De Ley et al. [33] with a Beckman DU 800 spectrophotometer. The G+C content of the DNA was determined using the HPLC method [34] .
Cells of strain 56-L4-10aEn
T and other type strains of species of the genus Halomonas grown on TSA plates to exponential phase were used in the chemotaxonomic comparisons. Fatty acid methyl esters were extracted, separated and identified according to the instructions of the Microbial Identification System (MIDI; Microbial
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ID) with approximately 50 mg cultures. Polar lipids were extracted with chloroform/methanol (1 : 2, v/v) and identified by two-dimensional TLC followed by spraying with the appropriate detection reagent [35] . Preparation of the cell wall and determination of peptidoglycan composition were performed as described by Hasegawa et al. [36] with the modification that TLC on cellulose sheets was used instead of paper chromatography. T ; 6, Halomonas shengliensis SL014B-85 T ; 7, Halomonas fontilapidosi 5CR T . All data were generated in this study. All strains are oxidase-and catalase-positive. All strains are negative for the following: lysine decarboxylase, ornithine decarboxylase, tryptophan decarboxylase, and urease; acid production from glycerol, erythritol, Respiratory quinones were analysed according to the previously described method [21] .
Strain 56-L4-10aEn T was Gram-stain-negative, rod-shaped, non-spore-forming (Fig. S2) , non-motile, and able to grow at 15-37 C, pH 7-12.5 and in 0-8 % (w/v) NaCl in TSB. Optimal growth was observed at [28] [29] [30] C, pH 9-10 and in 0-2 % (w/v) NaCl. The strain was unable to grow on TSA plates under anaerobic conditions. The results of the physiological characterization are given in the species description and Table 1 T was positive for catalase and oxidase activity and production of acid from raffinose. Differences in physiological characteristics between strain 56-L4-10aEn
T and the type strains of closely related species of the genus Halomonas are shown in Table 1 . The data are largely negative with all of the strains showing very little activity. In order to remove the inhibitory effect of indicators provided by API 50CH, several carbon substrates including glucose, fructose, mannose, galactose, ribose and xylose were chosen to test the growth of Halomonas strains. The medium was prepared according to the API 50CH ingredients without indicators. Under these conditions, no growth was observed of the Halomonas strains, which was in accordance with the API results.
The 16S rRNA gene sequence of strain 56-L4-10aEn
T was a continuous stretch of 1500 bp. Sequence-similarity calculations indicated that strain 56-L4-10aEn T 3 %) , respectively. These values are clearly below the 70 % cut-off point recommended for the assignment of strains to the same genomic species [37] , which indicates that strain 56-L4-10aEn
T represents a novel species of the genus Halomonas.
The major fatty acids of strain 56-L4-10aEn
T were C 18 : 1 !7c/C 18 : 1 !6c (summed feature 8; 53.9 %) and C 16 : 0 (15.2 %) (Table S1 ), the main polar lipids were diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine (Table 1 and Fig. S3 ), and Q-9 was the predominant respiratory quinone, with Q-8 as a minor component, which was similar to those of the type strains compared in this study (Table 1) while there were differences in the proportions of some fatty acids, polar lipids and respiratory quinone. Therefore, based on phenotypic, genotypic and chemotaxonomic characteristics as well as phylogenetic analysis, it is suggested that strain 56-L4-10aEn
T represents a novel species of the genus Halomonas, for which the name Halomonas alkalicola sp. nov. is proposed.
DESCRIPTION OF HALOMONAS ALKALICOLA SP. NOV.
Halomonas alkalicola [al.ka.li¢co.la. N.L. n. alkali (from Arabic article al, the; Arabic n. qaliy, ashes of saltwort), alkali;
alkalicola an inhabitant of alkaline environments).
Cells are Gram-stain-negative, non-motile, non-spore-forming, short rods (0.5-0.6 µm in width and 1.5-2.1 µm in length). Colonies are circular, smooth, glistening and ochre in colour with regular edge on TSA plates. Growth occurs with 0-8 % (w/v) NaCl (optimum 0-2 %) in TSB medium, at 15-37 C (optimum 28-30 C) and at pH 7-12.5 (optimum pH 9-10). Unable to grow on TSA under anaerobic conditions. Oxidase and catalase reactions are positive. Negative for hydrolysis of DNA, aesculin, gelatin, starch, Tween 20, Tween 80 and tyrosine, ONPG, and H 2 S production, citrate utilization, Voges-Proskauer test, b-galactosidase production, urease and nitrate reduction. Acids are produced from raffinose but not from the other sugars. Negative for lysine decarboxylase, ornithine decarboxylase, tryptophan deaminase, indole production and arginine dihydrolase activity. Does not assimilate glucose, arabinose, mannose, mannitol, N-acetylglucosamine, maltose, gluconate, capric acid, adipic acid, malic acid, sodium citrate or phenylacetic acid. The predominant respiratory quinone is Q-9. The main polar lipids are diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine. The major fatty acids are summed feature 8 (comprising C 18 : 1 !7c and/or C 18 : 1 !6c) and C 16 : 0 .
The type strain, 56-L4-10aEn T (=CICC 11012s T =DSM 103354 T ), was isolated from a household product plant in Beijing. The DNA G+C content of the type strain is 63.2 mol%. 
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